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According to the invention, when upper and lower surfaces of a hot sheet material are to be machined by rotation of milling cutters, 
which interpose the hot sheet material from above and below, while the hot sheet material runs, a cutting resistance determined by a kind of 
the hot sheet material and a cutting condition including temperatures at the time of machining and depth of cut is controlled through 
adjustment of the depth of cut, and the hot sheet material is machined while breakage thereof is prevented with tension caused in the hot 
sheet material by the cutting resistance kept smaller than a breaking strength of joined portions of the material. 
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«:S?^3 2{cLCC{r74^©?S{i^^^J^p3 3$riiLT^^L. t'^t X^' i , - 
- ii ®^«m{ci»2 3a, 2 3 b©rtgi5cDff;^j^iSa6T^S^|^5g$1i:Tx 

X ^^f-«*^>^^-li-^x^ X^'©rtS^fi^CDSDX^»g5•^ttI©|^5gft©lBfflrtT- 
MfO■r5C<i:7&<Ti^o t£is. ^^(0Bw^izi2t3 Ax-m^ns z^mm^^ 

1 8 
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t^J^ofi^^ni)<i>^m'^lz±^2 3 a. 2 3 hJ^(DE:fj^iS.U^ii:m^izm 

misna. hi,t±mmnmomu=^^^ifzh(DX'&^. iK^^^{ir-f x^o 

. 7.^ { I — i i KT^M^^i)^Mt>^ x^' i , — i J i^ftd 2 3 
a. 2 3 b ior^T-en^'tLX U yZft?>tf^xi^(Dmmtz^lftzX V=7^ij 
3 5*<^«l±0:/'7i5'*3 GKm^Lxm^yirz 6 ;!><^n^ ii^ 3 T^ilLTi 

Um9 0 Omms 1 0 Omm. ^^tf -;/^ 18. 8 4inin. ^Ife 1 5 Ofe{c/j:-5 
f-Vxi' (S55CSSI) ^:2 OtJCdEttUcgaBLfcJ:Jimi2S{c:^L/EMit{c:^j:5 

imtZ^sLfz^<^~yX'm^i^- h.<- (MSgt : HTO'C. JfEE;^ : 2 kgf/mm 
* O^je^^OiOBlj^i (lEllteK^AO^il : lOOin/s) ^Ifo^g 

g^*^;&^-^Tl^/::*<c:©f|BJ{cfc^,^Tttf•'>f x^©|Xt9#^©^-eJ:(.^©-??8 h 

±fHio) -11) izMifti^^^mmt^ctizx^. t<izmmm<D 
^^-f >{cfcoTaij^Lfc h'^i^0^m^7i-Ki^-i^-t<w\-nmzAtiL. c® 

1 9 
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M L T ® ta 1 5 ? 1 1 ;i -r *5 ^ n t> $) s c 
cofiBjii> :E\'^\zm^^izM^i-i^^v^^M<Dmn?sizmu=S:mLxi 

KvACDM^gt/sfi-^^gfc^lHieKvAJ;?) t^^tncS^^^^-r-S F7AP^4^i. 
!9[Hll£ h'5A©J9Lii*ii^JCj;5JDXS<DPM«-«iJ6r/jN$ <-e^. ttz. 9 

^ xi^^m<D-f >zfy h I x*<*oT*>. f-'^ xi7m±(omitiLmiz^f!)^mi)m 

i<lZt£^<DX'UU<DmJiWiiZEEy^iZiS\.^X4 >y<y M Xt:m^t^Cti)<X' 

twtts UU<DMXizX'^ry:}^m:E(Dmmf><^\:rh. ^fyy^^r-mn^m:)- 
lHl^K7A^±TJ=iE«i{c^l)$i±5Ci*<-e§S (/;:^*lEllteK7A®iiS(i^ 

2 0 
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^22ll(lCO^HJ{cilg9M^MOli5!4^^L/it)®T'*^. 3 8 a. 3 8b 
9 {clBg $ nfc lElfe K 7 A ( c © liife K 7 A {^^^ {^iOf iJ^ t -5 ^ 

©M^35i:{rf't>LTlifig^tlSfe®^^ffl^SC<«:*<T't5o ) ^ 3 9 a. 

3 9 b{iI51feK^A3 8 a. 3 8 b ©MtclBM L^0>J-e^ L^c V^J^fS^^y 

4 1 fiETi/'J >;S^-. 4 2 ti^N >:7 >? > 4 3 (ix h° > K;!/. 4 4ttb°^^> 
X iJ' > LT 4 5 ttmSi^T'* 5o 

«Rt^^HlT^0»nXftJCT^®l35WiJ-ti{cii, ilfeKvAS 8 a. 3 8b $-#1^ 
Wm^-ttXT'^ 3 9 a. 3 9 b ^ffiSC^te^i+T^lHlfe A©5g'^©± 
TOlpJC^^ttg^iEML (-tr'D^^) , ^<Z)'^, (HlteK^A S 8 a. 3 8 
if^oSS*T'[5Ite$#T. ^■c:^^^,^K0s (Si . Se ) ©^SfcJcc^Sffit 
mtU<Jltxm^h'y\L3 8 a. 3 8 b ^-en-en^ij^Ht/s® ^Hff5t<Z>M 
ft:*<^§^>n^ L/'<;I/{cjlU^^,^,-e#lHI|£K5A 3 8 a. 3 8b©^|^l;fF^^ 

{iSSfCTMtSo IilliK7A3 8 a. 3 8 b ©W&M©^^ $ z^ic J: o 
liIfeK7A3 8a, 2 8 hom^izlSUffzf'^ Z 9 a, 3 9 b ;{><l:l^{c^M 

2 1 
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C©^BjTtt, m23EI{-^-rJ:-5 f-T-V Xi? 3 9 a. 3 9 b^-Bfe A 3 8 
a. 3 8 b0>^-iltcfcV^T©^^IS:t^^C(bfcT'i5*<> x-f 3 9 a. 3 9b 

6 <&±fJ®<?».S:l L^^^JT'* ^ ^ m25ia{i±il*J J;a^Tffl!l{=^B L^^jT*-5o 

d i {c J: o TMogiJ 0 -r ^^WBiJcD g-^&laliit- § C t A<T' t ^ o iB!l^#g 
4 6{ci/iJ >^-<£-6aMLs CO>"J >^-ICTiB[|^#g:4 6 <^[fillg A{c*f 
L T fi^giH-t -5 i {cigii^i&T i i J; -5 {c L T *J < C i J: «9 Elfe K 7 A 
#|^^SlLfc^{CS!l^#g:4 6 ilHlfeK^A 3 8 ai}mM-t Jnofmmt^m 

m23EI{c^L^[5II£ A3 8 a. 3 8 h<Df^mt^<D^^ifiz-r>( 3 9 a 
. 3 9 biitHlbK^AJ:?) fc:;^§«i:#<»: $nTl^5*<. ^26EI»c^ LfCT^-f ;^ 
3 9 b©iI^ttl5IlteK7A3 8 b ©ttSi 1^ < . L*^t)±TOlHl 

3 8 b i;!»<^M^5B;r{-> ■r><x^^39a(?:-r^;^:5'39b i -S J: o tc 

oTl^So f'^ x^' 3 9 a iT-V 3 9 b ©itSj&^M^i: -5 i t ^i^ ±T0|hI 

# *!) /ciS g ^ ?f 7 O J; ^ o 
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±Jim24S{;:^L^J;9^i:aiJ^#^4 6 JCJ: -oTlalfe A 3 8 a. 3 8 b® 
5feS^JCfe{J-^^ftS^ffl!l^L@^L/c:»/d-.a±;5-©I5lteK7A3 8 a^Tlj^^ 

•»:{^. ±1512) . 13) Km^tz^Wikx. m<ommm\\z^Lx^^^^m 

m280Jc^t- ia£EMa^4 7 itt±ffiJi^4 8 t ©r^ {C*j{:^ ^fflff® 
ai¥4 7©mM{||{ctti5'o>yy->t-4 9*<^M$n. ^'0"y:fi/^,-4 9(cJ: 

l5S^*$n^o i'n.y^i/ + --4 9©m2ilE{|iJfc«^^^g5 0*<ISMt>n. ^-^g 
M5 0{cj;^T5fe?fTOSi ©'«iaJim?T«*^S2 ©5feS^Sf!;&<^-&$n5o o 
^i?. g^^S5 0^i&^5 1 \z^^xmms, . '^fi^^^tS^ ©iifTiH 
-ii^-e^id^-fr^i^jr, Wum.itiS2 ©5feM?r^ >:>-7 u-a 5 2 rt©A 
tJ^' v>y5 3 a {IT. 5fe?T«#S. ©^^^tlifiiJ^' v >^ 5 3 bTr:'7>y 
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g5 5 {cj:oT5fefir«i<rs. <D'^i^mtmnuus2 (Dift^^t<Dm^^(omio 
mmm 5 5 {c(±. ^g^^^■^fe^■??-^£D(5lfe a 5 5 a, 55b 

. B31Sfw;^LyiJ:9»-. ElteKvA 5"5 a. 5 5b®M!l^5 6a. 5 6btwJ; 

M^^^t?>miz. n^<D^m<mw sea. 5 e b om^m cm^mxii± 
mm:> izm^xmWiLxmiPi(Dmmiz:nmLEmi^<DS,mi&Ti}m±^ti^ z t 

- K6 OCIi. i|&7KW6 lR0f*^>i5' 6 2 ^-^ LTTK^^^t^tc-ei^^nT^ 

m±mzi^mQ zt^w^m^tix\.^^o meisss sici-oTijfBij^n/c^jcKM 
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fc. mmms 5 {iHIIEKf^./* 5 ? a. 5 5 b <£-^*t<D±TJC^»^Tl^ T 
t^i:i>cDT-. tUtb^^*^^5 7«±#j0lEl^K7A5 5 a ©fi^JC L*^iS^^ bti 

5c<i:*<T'i-5o tit. c<Dmmizis^^x\i. ±mmfii^^i3xi^rii]m}F 

-e. mw^i^m^<M'SLr'^?>ztizf£?,o 

X m3511{4B34gl©llI-III $l^m^^Lfcfc©T-*.?.o m33^^c*il^T. ffiff 
M«lif4 7©^iiKffi!Uc(i^o -y/i/i-- 4 9 3!)<I9:{^ <?)tlT4> «3 . ^'o^y^vi-- 
4 9 {cJ;-=T5fefT^t*S. ©^^a5SO^&?f«t*S2 ©5fe^SR© ^ D -y y*<-en 

> ^^^M5 0CJ;^T5feMWS. ©mSg^<!:'#?f«MS2 ©5fe^^*<^^$ 

n?>o m^^ms ottiiiEmmm somizuwnmms 5*<isj^fe.*is c© 

5 5 J; o Tg-&S|5 L ©lS± (3 A<«JBiJK^5fe ^ tl ^ o 
«]fmS5 5{Cli«0?r$ltAT-*t©IsIfeF7A6 5 a, 6 5b*<Sfi^$n^ 
-*f©(£l^K7A6 5 a, 6 5 bJ'{lESt<f©ft:^<S'Hlii±©*i©i2JSiJ^6 6 a 
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3 <y 6 8{c(i±tI®i5lfeK7A6 5 a *<IslKgH£{=3^^$nTl^So tfz. 

mmist^y^ v i \ i)<WL\^^fi^ ±^mmy^ h ? i fctiiaifeK^Ae 5 a© 
TffiiJ{c§fpLiiifeK5A6 5 ajif^ hjj^momnui 2^m^^nr\.^^o ±tu 

aT'tOgiJ$tL/i|^»c*i;StUt&7 7 «gid|[R7 2 ;&N^t>±i3t&Sf tJtJ^^ V 7 1 ^{C 
iHlJK^n. M7jcitl5f^ .y ^ 7 3*^^>®^{E^k®ltl^{I J;oTif7Jc#l7 6{c^tf}$ti 

rmmm^^ v 1 8*<is:{t^,n. Ttot&^sfiiiyiJ' h 7 8 {rtiigfe k^a e 5 b 

®±{||{cgiPLlHlteK7A6 5 bckt) fcjEliOigPaiJ7 9»SK$nT^,^5o T 
^mmm^i^ V 7 8rt{C{lM7kl®l*^©i"LT©«J7klSI^'\-y;J^7 9;i<^{:ft.*l 

o TTOfftfjr^ h 7 8tc{iSftiia5 8 l*<tS{^^,n. SftbSPS 1 {i^7kS7 6© 
±^r{c|iPLT^{j-t>nTi^So T{l!l©I5IfeK7A6 5 bTtOgiJ^ti^^fc^t; 

7tt§§PgB7 9*-t.TtO*JSP£b^5' h 7 8l^{ClHlJK$n. ^ym^^y 
9;{>^t,®2ig*®l®l^{cJ;oTSf7XS7 6 {C^p{fj$ tl-So 

^'^^f^^t^s2 ®Msi3*<g'^$n^ mwmms 5 ©mis a 6 5 a. e 5 b 

©M^6 6 a. 6 6 bJCj;-oT^^iaJLO^±f?M*<t0giJi^5te$n§ (^31^ 
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ffi0i^$*<^«6iS^$nx ±T©llIliK5A 6 5 a. 6 5 b {iiK#Oji?f S"!?] i 

>"J >:?'6 9{cJ;oT-?-n^ticDlHieK5A6 5 a. 6 5 b.*-i£TLx ^^Si5L 
cz)xy-;b^*<»t o/t^^^^±»?MiJ^fc±TOTl*{c-!ajfJiJ^1--5 (1131 

ncfc. . CO^Ttt> l2l^K5A6 5a. 6 5 b<£-k*^©iiff;^lD]ijS!fSii(c 
efcCx ±1314) {c^{f^#.g:{Ccko-c]S-at^Slicfc(j--5iKMOs t <^z^i^m 

m36gl{±. «M©MtaWim^©{|iJM^^L/s *)©T'^oT. C©J; 9^i:«^ 
{c/iSggjrfci^T«x Jiiim35il!c:^Lfcfc©<tllimtc. SfeK^AS 2 a. 
8 2 b©^g$3&<M$tLT3fe^f^£t^S, ©3fe^^-*f©CilfeK5A8 2 a. 8 2 
b©*flS]IB^5iia$-ti:. ^?T^0S2 t©^^Sg-*f©IIIfeK5A8 2 a, 8 2 

b ommK^mt § isiii tc n^i^iiT'iiife $ -t^-^j: ^et t ^ © g^^su 

L{ctJ{t5^J:0*^iiJ-r5C<htryj:57J<s C©l^x -5i^©lHlfe KvA 8 2 a. 

8 2 b©ffii:r^^3iiii-r^3fe?fs*^s, soo g*Nb9oo sM©;^attiitc 

3 ?-®iiL/;ffeff«MSi ©5feag*<T;5"{-SnT*^-5*J^tL2!><afe-5o 
— *f©lHllte A 8 2 a. 8 2 b ©rB^«c{ig^x-/D >$-|SS^-5 C i75<T't 
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-set ^>ii^$n§o 

Mo-*fOlHl^ K7 A 8 5 a. 8 5b J3(i^#og;*:^gj£tJ:o|go^g,j^ 8 6 

3 -y rS' 8 9 {c{i±<B!|©li|te A 8 5 siiJmnU^K^I^^tiX^^:^. tfz. 

»c^^$n. D-;l,f^3 -y :7 9 1 CttTffliJOlHllgK^AS 5 b *<15IIEg:£fc3t^ 
$nTV>^o D-;|/^g .y 8 9. 9 1 {i-€-n-5-'n^<5 'J >:^9 2 

EfeK^A 8 5 a. 8 5 b ©iil$ *<li^$ tiTl^So iK*^©/^•;^ 5 -f >± 

ttA{BiJxyD>9 3Sc;7--y;l.n-5 9 4 Jclgrt $^TAffl!|Ji^n > 9 5d>t> 
-St©lH]feK7A8 5 a. 8 5 b {ciJA$ nV Mx:^ o > g e^SoTtfiffliJ 
©xyD>9 3Rt;^-r-y;l/D-7 9 4 {^Igl^ $ tiTlStb $ n-So 
^37gl. msSmiz^LfzJz-Hz^ ^^'>'>">:5'*8 7©T^{c(iIsI|gK7A 8 5 a 

2 8 
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9 8©Mi^ia535<lHlfeg«{c^#$nTl^y5c 7- A 9 8 {ltfJ{|J:*-|D]jzI5I|te A 

8 5 a. 8 5 b<Dm-^\^iz^mmk^ti. 7- A 9 8 (D^^^iz^trnmUQ Qi}< 
^^^.nri^So ^IS«r9 QizitPi^ikomUif^ K1 O 0;&<^{:f^ti. 

Kl 0 0 «lElfeK7A8 5 a. 8 5 b <D^;5-|n]fcSi5:3^J!S$nTl>-5e 7- A 

9 8 *N'ct3;j:x^ 9 7^4''i:^{cili&-t5CiJ;«3, A{l|i-/D>9 5tiiim^^u> 
9 6tZ)P^O-^®lD]^.K^A8 5 a. 8 5bOFa. tfliy^. TfiO©|5IlsK5A 

8 5 h tmu(Dmumt(Dmizmuif-( 1 o o^^tfjfflijT&NbtiiA^ cw^) t?> 

J:9{3/j:^Tl^5o 7- A 9 8©4'F5S|l{ciiai^|xi o \ trn'O^if ^nx^<0 
> 1 0 1 {C{i|Hll|->ij >i5^1 0 2 0f^»|D.y Kl 0 3«^$tlTl^§o 

9 s 7- A 9 8 ^^ct^it^** 9 1 ^^iL^\zmmLxm^ii-( Kl 0 0 3&<T«!l©IlIfe K 

7A 8 5 b tWLti<BmmMt<Dfi[{z^x^t^c 

5fe^f«^*^Sl t^^musz <l:^^-^V§.Buog:P^-e{i±T®lHlfeKvA8 5 
a. 8 5 b5:8tLT*ii. 5t^T^gt^Sl fciO'^M^Sz ^^-^Lfc©-^«3fe 
M#Si ©5feSgia5*<t?J8iJ^M{cli|^#5Kf{riHiij|->ij >y 1 o 2©®l;(cJ:o 
Tf^Sfn-y K48*#fi$-li:So f^lio-y Kl 0 3 0#:lJC J; «3 7-A 9 8^4JiC■^ 
^9 7 «:4"'C.WclHli&$-li:®«K:^^' K 1 0 0 ^TfiiJOlfil^ K^ A 8 5 b <i:<gtt©ii 

^'Mt(Dm\z^m:^m^ihmK-t^ imzm^r.^m^xmLtziikm) » c:©4^ 

MX. 3fe?f^** S, ©5fe«S|5{iji«;^f'r K 1 0 OT;^>r K^tLTlft^-T-S C i^i 
<AffliJx:/Di/9 5*^^.t^i^B!|x^D>9,6-^<!:^^$^^So ^fetrlS^JS. <D^Sg 
W^m(0^~zr}Vu~^ 9 4&CXi;/o>9 3 1(1^-^-5 is [elliv/ij 
0 2^mi!jLTf^li&nv Kl 0 3 <&^4!:>T3«K;(/'r K 1 0 0 ^5^©{il (B37S 

mUi^^ Kl 0 0<l-7c©M{wMLy::ms ET>"J>i/l 0 4Rt;;i$IiS-> 
U >^^9 0Op^{rj;»3l51lSKvA©i$$<&iilit--So 3t'ff«**S, tWyim 
©S^I3JL7&<[5IfeKvA8 5 a, 8 5 b ©Ffl^fciijjlt 5itBU{c±T©lEl^ K 
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T'>') 0 4S?>'iS$p|^i/iJ 0{CJ:oT-€-n-?-tiOl5I|£K7A8 5 

a. 8 5 bi^EETLT. ^^^IPL ©S±«3Mi*{c±Tffi|5lNr{cOTIiMt-5o 

^i^')K\.fzi3K ii?T^"|Sl{IHcliIlte$-ii-§j;9{c^§C<t ^snJt|T*-5o 
mm.ii< Kl 0 0®?^tt^R5B^4^{cL^ ii^;<f^' Kl 0 0 ©ffjAt) ^T-A 9 8 

d: «9 iHils K 7 A fi Its A 13 $ -li- S J; -9 L T J; 

«*t®-t2Jl!l4'-e«m39^{c^-rj;9{r, laJ^KvA 1 0 5 a. 

< «*t*<^s i ^ ^tm^mmizm'S:'oif&mizmmmt:^A. ^mmhi>^o 

c®^BjT-{i. i<{c. ±^15) ^zm^ft:tla<. Ste Kv AoAtlfcJ;:;^© 

'^nMt^w^^xj~jittnit'>^a-}u^mmt?>z.tiz^-^x^^m(Dm 

10 5a, 105 b®A#Jfc=ka^ttJ#J©7^-y;Uu-;l.T®^gi:F^{c t°>^D- 

3 0 
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^-H 0 6 a. 10 Bb^^MLtzm^^. tfz. mumiU |1IC<ISIIEK7A1 
0 5 a, 10 5 bOAffl!l*JJ;Oftib#J®x-7';l/D-;UT0-5-n^'n0iI±{cff$ 
^#l^^«;Rltl^Jjf $;tD-;H 07 a. 107 b Lfc^-^^^Hi LT^ 

a. 1 0 5 h<DAm:is^umuzis[.^xmusi}mmi^^^K^it^<Dm:&\Pi(D± 

i^-ef>f-n-.yn 0 6 a, 1 0 6 b. ^^{ijf $^d-;H 0 7 a. 10 7b 

ui>m?>^ti3<X'^?>o 

mzmit. m4mizmLitj^o^£n^^^u-iizxmi^^^n^^ii,^m^vy 
^izxm(omm=S:mi Lfzm^izmH^tKD^miku^^^Lt: ^cdt* ^ ^ 
mmxiptzmM'S:W $ ^ii^tTtzmmt tzm^iz {i;^ ^f£^timmp<^mmiz 
^^irK^fz<DizMtxm^^ci-ji.t:mmLfzm'^izisi^ximt}<D^mit^ 

z.(Dj:ofmmizt£^mmt^ ^n^ut'^nmtt:m^Lxmmmtzmm 
fc©T*?). :at*wni:^MJcicLT«. ±*imigi> mm. mm. ^lom. 

^12~mi8El^ m22il. ^23^. ^24^1. ^3511. ^400* 5 ^<^{im41 

MII±g>fllfflpT#fettt: 

^m^Atit^izmi. mmiji'^^i^^M^<Dm^iz^-oxmmL. ^(Dm\] 

3 1 
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2 ) ^^miziotzr>r^mif^^mmi^n^ ztfj^X'^mmm^m i < ini± 

^oizLfz<OX'. mite K7Aco#flji3!)<$M^?^b!3^ f^m^m<0^m^m^ Z ti)< 

x^io tti. mmi}mnixm^tzmmitzmm<D^0f'^xif^Mfom^tL 

KX-dXt'^ :^f7^mMUW-r^^^>KLtz<DX'. X^'05{i9#{:)-*<®^T 

mi)<h<. 7.cr(Dt3iwY^^^mmi-^?>zt^<X'^?>o m^izmmt^ 

■■■■ 

* s «i£50«s*f&s^-iEg^ § c <»: ^ 5 <Dx-tfa}^mmi!)mmiz'ifA.m 
rsEmmiii=&'^ izm^mm^ (.mM<DmxK) xiejlx^. ^^Lits,^(outi 
=S:^m(zt>tz■^xm^^x^?,o ttz. m^vv ^(D^mizWLifft^tfzitm^m 
±iimi&t?>ct^<ti[,><Dr'jg^m^<Dmm^m±x^?>o t<iz^ an^^s^ 
m\'^^zt\z^r,x^^ryM,(Dmzmr>t^^(Dmm. 5£5©^^t^a 
mm) i)<i&mx^. t^i^^mmzii^mmMcommzwoJimo^^^^mxm 
Mt?>zti)<'^tkxi>io'^t}<t^m?>zt^<x^6 m^ommmioms mum 

) o 
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5) ^'^^Mti±±Emmto?sizmiioM:k&mpji±<Dm<D\3\^h^yA^^ 
t:B±mmih^wt^ni^^t^(z^ rmc^m^v^AcmmtiimizmmM 

ETt 5 C <»: m^mm iz J: o Tg^ ^ ^/i5fe^f 0^f^ffj^||*t®mSSSi3 <!: ^ 

^^i"^ ^oMm^^izj,r>xmmmzmii^tiizmit±T 
i^^i^o^^^\z'^m-th-Lti)miLx^i, ; ^• 

{^ins^-f ^^nm.u:&\zwi^tL(Dx. mt^m^omm-mzMis^ii^ y^± 

Tonus K5A®F^{r^AL. ^fe?T«IMo«^^®«z*V Kfc^|*i LTtfi^JS 

t!'^ b ^ L x^nmn t 'mmvi(o^^^m\m- s b« jc±T©inii5 k ^ a 
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